09/285, 937 



Page 2 



AMENDMENTS TO THE CLAIMS 

The following listing of claims replaces all prior versions and 
listings of claims in the above- identi f ied . U. S . patent applica- 
tion. 

LISTING OF CLAIMS 



Claim 1. (currently amended) A compound having a formula A: 



X 



(formula A) 



wherein X is selected from the group consisting of 




and 
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wherein D is selected from the group consisting of NR^Rb' ^^a' SR^, 
PRgRj^, and R^; ■ 

wherein A is selected from the group consisting of: 




wherein R^, Rb, and R^ are the same or different and are each independently selected from the 
group consisting of: H; a linnnr. branched, or linear alkvl group: a branch ed alkvl group: a cyclic 
alkyl group; -(CH2CH20)^-(CH2)pORAi; -(CH2CH20V(CH2)pNRA2RA3; 
-(CH2CH20)a-(CH2)pCN; -(CH2CH20)„-(CH2)pCl; -(CH2CH20)o;-(CH2)pBr; 
-(CH2CH20)„-(CH2)pI; -(CH2CH20)a-(CH2)p-Phenyl; -(CH2)a(CF2)YCF3; and an aryl group; 

wherein Rj, Re, Rf, R^ Rm^ ^n* ^o^ K and R^ are the same or different 

and are each independently selected from the group consisting of: H; a linear, branched, or linear 
^ hydrocarbon group: a branched hydrocarbon group: a cyclic hydrocarbon group that is saturated 
or unsaturated ; a lin e ar, branched, or linear alkyl group: a branched alkvl group: a cyclic alkyl 
group; -(CH2CH20)o,-(CH2)pORAi; -(CH2CH20)«-(CH2)pNRa2Ra3; 
-(CH2CH20)«-(CH2)pCN; -(CH2CH20)a-(CH2)pCl; -(CH2CH20V(CH2)3Br; 
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-(CH2CH20)«-(CH2)pI; -(CH2CH20)«-(CH2)p-Phenyl; -(CH2)„(CF2)yCF3; and an aryl group; 
wherein the hydrocarbon group is saturated or unsaturated; 



wherein Rg, Rh, Rj, and R^ are the same or different and are each independently selected from 
the group consisting of: H; a linoar, branchod, or linear hydrocarbon group: a branched hydrocar- 
bon group: a cyclic hydrocarbon group that ic oaturatod or unoaturat e d ; a linoar, branch e d, or 
linear alkyl group: a branched alkvl group: a cyclic alkyl group; -(CH2CH20)a-(CH2)pORAi; 
-(CH2CH20)o,-(CH2)pNRa2Ra3; -(CH2CH20V(GH2)pCN;-(CH2CH20)a-(CH2)3Cl; 
-(CH2CH20)«-(CH2)pBr; -(CH2CH20V(CH2)pI; -(CH2CH20)„-(CH2)p-Phenyl; an aryl 
group; -(CH2)a{CF2)YCF3; -C02Rd; and -CORd; wherein the hydrocarbon group is saturated or 
unsaturated: 
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wherein each aryl group is optionally independently selected from 
the group consisting of 



wherein R^^^, Ra2, Ra3/ Ra4' ^a5' ^a6' ^^a?' ^^d R^g are the same or 
different and are each independently selected from the group 
consisting of H, a linear alkyl group, a branched alkyl group, and 
a cyclic alkyl group; 

wherein E is selected from the group consisting of S, 0, and NRg; 

wherein the alkyl group is optionally substituted or unsubstituted 
and 'optionally includes up to 25 carbon atoms; 

wherein a is an integer that is greater than or equal to 0 and 
less than or equal to 25; 

wherein p is an integer that is greater than or equal to 0 and 
less than or equal to 25; 



RA2 




Ra5 
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wherein y is an integer that is greater than or equal to 0 and less 
than or equal to 25; 



wherein when: D is CH3 ; R^. Rq, and are each H; R^ is H, 

methyl, ethyl, propyl, or butyl; Rp is H, methyl, 
ethyl, propyl, or butyl; X is. 




then! and A is not C(OJ) (CTI) ; and ia not mothyl, 
ethyl, propyl, or butyl whon id H and A io 
selected from the aroun consi sting of: 




NC 



RfOaC 
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if a is 0 and p is 0, is selected from the group consisting of: H: 

a linear hydrocarbon group having at least five carbon atoms: a 
branched hydrocarbon group having at least five carbon atoms: a 
cyclic hydrocarbon group having at least five carbon atoms: a linear 
alkyl group having at least five carbon atoms: a branched alkyl group 
having at least five carbon atoms: a cyclic alkyl group having at least 
five carbon atoms: -CCH o CH oO yrCH o^^OR^: 

z£CH2CH2QiaJ£H2)^^R^; -(CH^CH^Ql^dCCH^}^ 

-(CH .CHoO yrCH. ^ ^Cl : -(CH .CHoO^ ^-rCH o^^Br : 

-(CH.CH.O yrCH o y : and -fCH .yCF.^CF ^: wherein the 

hydrocarbon group is saturated or unsaturated: 

if g or P is greater than 0, Rj is selected from the group consisting 
of: H: a linear hydrocarbon group having at least five carbon atoms: 
a branched hydrocarbon group having at least five carbon atoms: a 
cyclic hydrocarbon group having at least five carbon atoms: a linear 
alkyl group having at least five carbon atoms: a branched alkyl group 
having at least five carbon atoms: a cyclic alkyl group having at least 
five carbon atoms: -rCH o CHo O) g-(CH o)^OR ^: -(CH oCH.O)^- 

-(CH.CUp\-(CH. \C\ : -(CKnCnp \-(CU.\Br: 
-jmgCiizQiaziCHz h^-^ -(CH 2CH^Q]^::£CH2)^-Phenyl; and 
-(CH 2)a (CF 2)^CF 3: wherein the hydrocarbon group is saturated or 
unsaturated: and 

if R| is H. Rh is selected from the group consisting of: H: a linear 
hydrocarbon group having at least five carbon atoms: a branched 
hydrocarbon group having at least five carbon atoms: a cyclic 
hydrocarbon group having at least five carbon atoms: a linear alkyl 
group having at least five carbon atoms: a branched alkyl group 
having at least five carbon atoms: a cyclic alkyl group having at least 
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five carbon atoms: -(CH2CH2 0) ^-(CH 2)^OR^; 

-frH.CH.OVrCH.) ^CN: -(CH .CHoOV(CH.)^Cl: 
^H.CH.O)^-(CH.) ^Br: -(CH .CHoOyfCHo)^!: 
-(rH^rH^OyrCH. yPhenvl: an arvl group: -(CH .yCFo^CF,; 
j:Q2R d: and -CORj: wherein the hydrocarbon group is saturated or 
unsaturated: 
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wherein when; 



D is is H. NR ^R ^. or R^ ; Ri, R^, Rq/ and R^ 

are each H; R^ is H, methyl, ethyl, propyl, or 
butyl; Rp is H, methyl, ethyl, propyl, or butyl; X 
is 



Ro R 




and A is 





O 
II 



Ri 




then : fi ^ io not methyl, othyl, propyl, or 

butyl; and 

and are the same or different and are each indepen- 
dently selected from the group consisting of: H: a linear 
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alky] group having at least five carbon atoms: a branched 
alky) group having at least five carbon atoms: a cvclic alkvl 
group having at least five carbon atoms; 
d[CH2CH2Q}^=£CH2l^Aj,i 

rICH2CH2Q}^z(ai2igCN-(CH 

-([rH.rH.O)^-(CH.^ ^-Phenvl: -rCH^ ^ 
aryl group: 

if D is -(CH 2CH2Q)^r{CHo}^A9EA^, a or p is greater 
than 0: 

and are the same or different and are each independent- 
ly selected from the group consisting of: H : a linear 
hydrocarbon group having at least five carbon atoms: a 
branched hydrocarbon group having at least five carbon 
atoms: a cyclic hydrocarbon group having a t least five carbon 
atoms: a linear alkvl group having at least five carbon atoms; 
a branched alkvl group having at least five carbon atoms; a 
cyclic alkvl group having at least five carbon atoms; 
iICH2CH2Q}^=£CH2lgQR^; 

zIQi2CH2Ql^z(m2ifiNRA2SA3i 
z£CH2CH2Q][^z£CH2lgCNLd[CH2^^ 

zi£H^CH2Q}^i£CH2i^ilL-^ 

-£rn^rn:Q)a-^<"H. YPhenvl: -(CHo )„(CFo)^CF3iandaa 

ary] group: wherein the hydrocarbon group is saturated or 
unsaturated: and 
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wherein when: Ri is H, CI, Br, or I; R^, R^,, Rq. and are each 

H; Rq is H, methyl, ethyl, propyl, butyl, or aryl; 
Rp is H, methyl, ethyl, propyl, .butyl, or aryl; A 
is C{CN) (CN) ; and X is . 





then: D is not methyl; 

D io not OR^ whon R^ io H, methyl, ethyl, 

propyl, butyl, or ar:j'lj 

B ic not oqual to 1> 2, 3> or 1 v.Fhon a ic 
0 and D ic (CH^CH^ O)-^-^^(€i ^Phonyl; and 

B io not oqual to 0 whon a io 0, D ic 

(CH^CH^ Q>^"(€Hajp9R^-^a^^ io methyl, 

nMnyl pirnpyl . nr butyl, selected from 
the arouo consisting of: 

NBaEb^-SEa^^^BaB^r ari^ R^.l_and 
R- is selected from the group consisting 
of: 

a linear alkvl group having at least five carbon atoms: 
a branched alkvl group having at least five carbon 
atoms: a cyclic alkyl group having at least five carbon 
atoms: -(CH .CHoOyrCH j^NRA^RA^I 
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z£CH2CH2Qi^d£H2l^ 
and an arvl group . 

Claim 2. (previously presented) A compound as claimed in Claim 
1, wherein X is 




Claim 3. {previously presented) A compound as claimed in Claim 
1, wherein the compound is selected from the group consisting of 
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CN 



(II) 




0 




(IV) 



(delete formulas I and II, add a period at the end of claim) 



Claim 4. (original) A liquid-crystal dopant comprising a com- 
pound as claimed in Claim 1. 



Claim 5. (original) A liquid-crystal dopant corr^^rising a com- 
pound as claimed in Claim 2. 



Claim 6. (original) A liquid-crystal dopant comprising a com- 
pound as claimed in Claim 3 . 
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Claim 7. (previously presented) A liquid-crystal dopant compris- 
ing the compound claimed in Claim 1, wherein the liquid-crystal 
dopant has: (1) at about 20-30°C an absorption loss in a visible 
region of less than or equal to about 5%; (2) at about 20-30°C a 
dielectric anistropy of greater than about 5.0; and (3) at about 
20-3 0°C a viscosity lower than about 50 centipoise. 



Claim 8. (original) A composition comprising a liquid-crystal 
mixture and a liquid-crystal dopant as claimed in Claim 1 , wherein 
the composition at about 20-30°C has a dn/dT larger than about 
0.005. wherein n is a refractive index of the composition at a 
visible wavelength and T is a temperature of the composition in ^C. 



0' 
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Claim 9. (currently amended) A composition comprising a liquid- 
crystal mixture and a compound having a formula A: 




(formula A) 



wherein X is selected from the group consisting of 




• wherein D is selected from the group consisting of NR^%, ORg, SR^, 
PRgRj^, and R^; . 

wherein A is selected from the group consisting of: 
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o 

NC RdO^C^ Re02G F3C RhC O2N 

Rk 



wherein R^. Rb, and R^ arc the same or different and are each independently selected from the 
group consisting of: H; a linnnr hmnnhrd or linear allcvl group: a branched alkyl group; a cyclic 
alkyl group; -(CH2CH20)o,-(CH2)pORAi; -(CH2CH20)„-(CH2)pNRa2Ra3; 
-(CH2CH20)e,-(CH2)pCN; -(CH2CH20)o,-{CH2)pCl; -(CH2CH20)ec-(CH2)pBr; 
-(CH2CH20)a-(CH2)^I; -(CH2CH20)a-(CH2)p-Phenyl; -(CH2)«(CF2),CF3; and an aryl group; 

wherein Rd, Re, Rf, R], R^^ Rn> Rp> Rq' ^s^ Ru> Rv> Rw> and R, are the same or different 
and are each independently selected from the group consisting of: H; a linoar, branched, or linear 
hydrocarbon group: a branched hydrocarbon group: a cyclic hydrocarbon group that is oaturat e d 
or unoaturated ; a Unnnr hmnnhnH or linear alkvl group: a branched alkyl group; a cyclic alkyl 
group; -(CH2CH20)a-(CH2)pORAi; -(CH2CH20)a-(CH2)pNRA2RA3; 
-(CH2CH20V(CH2)pCN; -(CH2CH20V(CH2)pCl; -(CH2CH20V(CH2)pBr; 
-(CH2CH20)„-(CH2)pI; -(CH2CH20)«-(CH2)p-Phenyl; -(CH2)a(CF2),CF3; and an aryl group; 
wherein the hydrocarbon group is saturated or unsaturated; 

wherein Rg, Rh, Ri, and R^ are the same or different and are each independently selected from 
the group consisting of: H; a linear, branched, or linear hydroc arbon group: a branched hydrocar- 
bon group: a cyclic hydrocarbon group that ic saturated or unsaturated ; a linear, branched, or 
linear alkyl group: a branched alkyl group: a cyclic alkyl group; -(CH2CH20)o(-(CH2)pORAi; 
-{CH2CH20V(CH2)pNRa2Ra3; -(CH2CH20),,-(CH2)pCN; -(CH2CH20)„-(CH2)pCl; 
-(CH2CH20)o,-(CH2)pBr; -(CH2CH20)„-(CH2)pI; -(CH2CH20)^-(CH2)p-Phenyl; an aryl 
group; -(CH2)a(CF2)YCF3; -COsRa; and -COR^\ wherein the hydrocarbon group is saturated or 
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wherein each aryl group is optionally independently selected from 
the group consisting of 




Ra5 



wherein R;,i, Rj^. R^, Ra4' ^aS' ^av^ ^^d R;,8 the same or 

different and are each independently selected from the group 
consisting of H, a linear alkyl group, a branched alkyl group, and 
a cyclic alkyl group; 

wherein E is selected from the group consisting of S, O, and NRg/ 

wherein the alkyl group is optionally substituted or unsubstituted 
and optionally includes up to 25 carbon atoms; 

wherein a is an integer that is greater than or equal to 0 and 
less than or equal to 25; 

wherein P is an integer that is greater than or equal to 0 and 
less than or equal to 25; and 

wherein y is an integer that is greater than or equal to 0 and less 
than or equal to 25. 



Claim 10. (original) A composition as claimed in Claim 9. where- 
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in the compound comprises less than or equal to" about 50% by 
weight of the composition. 

Claim 11. (currently amended) A method for reducing an operation 
voltage of a liquid- crystal mixture, the method comprising adding 
to the liquid-crystal mixture a compound having a formula A: 



X 



wherein X is selected from the group consisting of 



(formula A) 



Ro R 




and 




wherein D is selected from the group consisting of NR^Rb/ O^^a' ^R^, 
PRgR^. and R^,; 



wherein A is selected from the group consisting of: 
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NC RdO^C R o,G F,C 





wherein R^, Rb, and R^ are the same or different and are each independently selected from the 
group consisting of: H; a n^nir hmnr-hnri nr linear alkvl group: a branched alkvl group; a cyclic 
alkyl group; -(CH2CH20)„-(CH2)pORAi; -(CH2CH20)„-(CH2)pNRa2Ra3; 
-(CH2CH20)„-(CH2)pCN;-(CH2CH20)„-(CH2)pCl; -(CH2CH20)„-(CH2)pBr; 
-(CH2CH20)„-(CH2)pI; -(CH2CH20)„-(CH2)p-Phenyl; -(CH2)„(CF2)yCF3; and an aryl group; 

wherein R^, Re. Rf, Ri, Rm- Rn- Ro- Rp- Rq- Rp Rs- Rt. Ru. Rv. Rw. and R, are the same or different 
and are each independently selected from the group consisting of: H; a linear, branch e d, or Hnear 
hydrocarbon proup: a branched hydrocarbon group: a cyclic hydrocarbon group that io caturated 
orunoaturated ; a linoar, branch e d, or linear alkvl gr oup: a branched alkvl group; a cyclic alkyl 
group; -(CH2CH20)„-(CH2)pORAi; -(CH2CH20)„-{CH2)pNRa2Ra3; 
-(CH2CH20)„-(CH2)pCN; -(CH2CH20)„-(CH2)pCl; -(CH2CH20)„-(CH2)pBr; 
-(CH2CH20)„-(CH2)pI; -(CH2CH20)„-(CH2)p-Phenyl; -(CH2)„(CF2)YeF3; and an aryl group; 
wherein the hvdrocarbon group is saturated or unsaturated; 

wherein R , Rh, Ri, and R^ are the same or different and are each independently selected from 

the group consisting of: H; a linear, branched, or linear hvdrocarbon group; a branched hydrocar- 
bon group: a cyclic hydrocarbon group that io caturated or unsaturated ; a linoar, branched, or 
linear alkvl f^rnup: a branched alkvl group: a cyclic alkyl group; -(CH2CH20)ct-(CH2)pORAi; 
-(CH2CH20V(CH2)pNRa2Ra3; -(CH2CH20)„-(CH2)pCN; -(CH2CH20V(CH2)pCl; 
-(CH2CH20)«-(CH2)3Br; -(CH2CH20)^-(CH2)pI; -(CH2CH20V(CH2)p-Phenyl; an aryl 
group; -(CH2)a(CF2\CF3; -COj^a. and -CORd; wherein the hydrocarbon group is saturated or 



09/285,937 
unsaturated; 



Page 20 



wherein each aryl group is optionally independently selected from 
the group consisting of 

RA2 




Ra5 "^Ay Ra8 



wherein R;,i, R^s. ^a3' Ra4^ ^a5' ^a6' ^as the same or 

different and are each independently selected from the group 
consisting of H, a linear alkyl group, a branched alkyl group, and 
a cyclic alkyl group; 

wherein E is selected from the group consisting of S. 0, and NR^; 

wherein the alkyl group is optionally substituted or unsubstituted 
and optionally includes up to 25 carbon atoms; 

wherein a is an integer that is greater than or equal to 0 and 
less than or equal to 25; 

wherein p is an integer that is greater than or equal to 0 and 
less than or equal to 25; and 

wherein y is an integer that is greater than or- equal to 0 and less 
than or equal to 25. 



Claim 12. (original) A method as claimed in Claim 11, wherein an 
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amount of the compound is added to and mixed with- the liquid- 
crystal mixture to yield a resulting mixture, wherein the amount 
of the compound is less than or equal to about 50% by weight of 
the resulting mixture. 

Claim 13. {currently amended) A method for tuning a clearing 
temperature of a liquid-crystal mixture, the method comprising 
adding to the liquid-crystal mixture 1 a compound having a formula 
A: 



wherein X is selected from the group consisting of 



(formula A) 




Ru 



and 




wherein D is selected from the group consisting of NRaRb' ^^a' ^R^, 
PR^Ri,. and R^; 

wherein A is selected from the group consisting of: 
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NC R^^, R,0,G F3C J o,N 






wherein R^, R^, and R^ are the same or different and are each independently selected from the 
group consisting of: H; n linnnr^ hrnnnhed. or linear alkvl group: a b r anched alkvl group; a cyclic 
alkyl group; -{CH2CH20)«-(CH2)pORAi; -(CH2CH20)«-(CH2)pNRa2Ra3; 
-(CH2CH20)„-(CH2)pCN; -(CH2CH20)«-(CH2)pCl; -(CH2CH20V(CH2)pBr; 
-(CH2CH20)o,-(CH2)pI; -(CH2CH20)a-(CH2)p-Phenyl; -(CH2)a(CF2)YCF3; and an aryl group; 

wherein R^, Re, Rf, Rh Rm* Rn^ Ro» Rp' Rq' Rf' Rs> Rt» Ru^ Rv' Rw> and R^ are the same or different 
and are each independently selected from the group consisting of: H; a linoar, branch e d, or linear 
hydrocarbon group: a branched hydrocarbon group: a cyclic hydrocarbon group that io oaturat e d 
or unoaturated ; a lin» . nr hmnnhnd nr linear alkyl group: a branched alkyl group: a cycHc alkyl 
group; -(CH2CH20)«-(CH2)pORAi; -(CH2CH20)„-(CH2)pNRa2Ra3; 
-(CH2CH2O V(CH2)pCN; -(CH2CH20)„-(CH2)pCl ; -(CH2CH20)«-(CH2)pBr; 
-(CH2CH20)«-(CH2)pI; -(CH2CH20)«-(CH2)p-Phenyl; -(CH2)a(CF2\CF3; and an aryl group; 
wherein the hydrocarbon group is saturated or unsaturated: 

wherein Rg, Rh, Ri, and R^ are the same or different and are each independently selected from 
the group consisting of: H; a linear, branched, or linear hydrocarbon group: a branched hydrocar- 
bon group: a cyclic hydrocarbon group that is saturated or unsaturated ; a linear, branched, or 
linear alkyl group: a branched alkyl group: a cyclic alkyl group; -(CH2CH20)o(-(CH2)pORAi; 
-(CH2CH20)«-(CH2)pNRa2Ra3; -(CH2CH20V(CH2)pCN;-(CH2CH20V(CH2)pCl; 
-(CH2CH20)«-(CH2)pBr; -(CH2CH20)„-(CH2)pI; -(CH2CH20)o,-(CH2)p-Phenyl; an aryl 
group; -(CH2)a(CF2)YCF3; -C02Rd; and -CORd; wherein the hydrocarbon group is saturated or 
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unsaturated; 

wherein each aryl group is optionally independently selected from 
the group consisting of 

Ra2 




wherein R^, Ra3^ Ra4^ Ra5' ^aS' ^ai^ and R^s are the same or 

different and are each independently selected from the group 
consisting of H/ a linear alkyl group, a branched alkyl group, and 
a cyclic alkyl group; 

wherein E is selected from the group consisting of 0, and NRg; 

wherein the alkyl group is optionally substituted or unsubstituted 
and optionally includes up to 25 carbon atoms; 

wherein a is an integer that is greater than or equal to 0 and 
less than or equal to 25; 

wherein P is an integer that is greater than or equal to 0 and 
less than or equal to 25; and 

wherein Y is an integer that is greater than or equal to 0 and less 
than or equal to 25. 

Claim 14. (original) A method as claimed in Claim 13, wherein an 
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amount of the compound is added to and mixed with the liquid- 
crystal mixture to yield a resulting mixture, wherein the amount 
of the compound is less than or equal to about 50% by weight of 
the resulting mixture. 

Claim 15. (currently amended) A method for tuning birefringence 
of a liquid-crystal mixture, the method comprising adding to the 
liquid-crystal mixture a compound having a formula A: 



K 



(formula A) 



wherein X is selected from the group consisting of 



Ro R 




and 



D Fly Pw 




wherein D is selected from the group consisting of NR^Rb/ ORg, SR^, 
PR^^R^^, and R^; 



wherein A is selected from the group consisting of: 
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NC RdO^ R,02C FaC^ R^C O2N 

X A A V 

NC NG R^^C Rg'^ Ri Rk 

wherein R^, % and R^. are the same or different and are each independently selected from the 
group consisting of: H; a Hnn-.r hrmrhpd nr linear alkvl group: a branched alkyl group; a cyclic 
alkyl group; -(CH2CH20)„-(CH2)pORAi; -(CH2CH20)„-(CH2)pNRa2Ra3; 
-(CH2CH20)„-(CH2)pCN; -(CH2CH20)„-(CH2)pCl; -(CH2CH20)„-(CH2)pBr; 
-(CH2CH20)„-(CH2)pI; -(CH2CH20)„-(CH2)p-Phenyl; -(CH2)„(CF2)yCF3; and an aryl group; 

wherein R^, Re, Rf, R„ R^. Rn. R<,. Rp. Rq. Rr- K K Ru- Rv Rw- and R, are the same or different 
and are each independently selected from the group consisting of: H; a linoor, branch e d, or linear 
hydrocarbon group: a branched hydrocarbon group: a cyclic hydrocarbon group that io oaturat e d 
or uncaturated ; a linmr hmnrhnH nr linear alkvl group: a br a n c h ed a lkyl group; a cyclic alkyl 
■ group; -(CH2CH20)„-(CH2)pORAi; -(CH2CH20)„-(CH2)pNRa2Ra3; 
-(CH2CH20)„-(CH2)pCN; -(CH2CH20)„-(CH2)pCl; -(CH2CH20)„-(CH2)pBr; 
-(CH2CH20)„-(CH2)pI; -(CH2CH20)„-(CH2)p-Phenyl; -(CH2)„(CF2)yCF3; and an aryl group; 
wherein the hydrocarbon group is saturated or unsaturated: 

wherein Rg, Rh, Ri, and R^ are the same or different and are each independently selected from 
the group consisting of: H; a linear, branched, or linear hydrocarbon group; a br anched hydrocar- 
bon group: a cyclic hydrocarbon group that io caturatod or uncaturated ; a linear, branched, or 
linear alkyl group; a branrhed alkyl group: a cyclic alkyl group; -(CH2CH20)„-(CH2)pORAi; 
-(CH2CH20)„-(CH2)pNRa2Ra3; -(CH2CH20)„-(CH2)pCN; -(CH2CH20)„-(CH2)pCl; 
-(CH2CH20)„-(CH2)pBr; -(CH2CH20)„-(CH2)pI; -(CH2CH20)„-(CH2)p-Phenyl; an aryl 
group; -(CH2)„(CF2\CF3; -COjRd; and -CORa; wherein the hydrocarbon group is saturated or 
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unsaturated: 

wherein each aryl group is optionally independently selected from 
the group consist ina of 

Ra2 




wherein R^i, Ra2' ^a3' ^a^' %5'-%6' ^at and R^g are the same or 
different and are each independently selected from the group 
consisting of H/ a linear alkyl group, a branched alkyl group, and 
a cyclic alkyl group; 

wherein E is selected from the group consisting of S, 0, and NR^; 

wherein the allcyl group is optionally substituted or \in substituted 
and optionally includes up to 25 carbon atoms; 

wherein a is an integer that is greater than or equal to 0 and 
less than or equal to 25; 

wherein p is an integer that is greater than or equal to 0 and 
less than or equal to 25; and 

wherein y is an integer that is greater than or equal to 0 and less 
than or equal to 25. 
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Claim 16. (original) A method as claimed in Claim 15, wherein an 
amount of the compound is added to and mixed with the liquid- 
crystal mixture to yield a resulting mixture, wherein the amount 
of the compound is less than or equal to about 50% by weight of 
the resulting mixture. 



Claim 17. {currently amended) A method for increasing a dn/dT of 
a liquid-crystal mixture, the method comprising adding a compound 
to the liquid-crystal mixture to yield a resulting mixture; where- 
in the resulting mixture at about 20-30°C has a dn/dT larger than 
about 0.005, wherein n is a 
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refractive index of the resulting mixture and T is a temperature 
of the resulting mixture in °C; and wherein the compound has a 
formula A: 




(formula A) 



wherein X is selected from the group consisting of 




wherein D is selected from the group consisting of NRg^, OR^, SR^, 
PR^Rj^, and R^; 

wherein A is selected from the group consisting of: 
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NC Rd02C Re02G F,C 





wherein R^, R^^ and are the same or different and are each independently selected from the 
group consisting of: H; a linear, branched, or linear alkyl group: a branched alkyl group; a cyclic 
alky] group; -(CH2CH20)„-(CH2)pORAi; -(CH2CH20)«-(CH2)pNRa2Ra3; 
-(CH2CH20)„-(CH2)3CN; -(CH2CH20)„-(CH2)pCl; -(CH2CH20)„-(CH2)pBr; 
-(CH2CH20)o(-(CH2)3l; -(CH2CH20)ct-(CH2)p-Phenyl; -(CH2)a(CF2)YCF3; and an aryl group; 

0 wherein R^, Rg, Rf, R], Rm* ^^n' ^^o' ^p' ^s' ^^u' ^^v ^4 same or different 

^ and are each independently selected from the group consisting of: H; a lin e ar, branch e d, or linear 
Q(J\\ ' hydrocarbon group: a branched hydrocarbon group: a cyclic hydrocarbon group that io saturat e d 
or unsaturat e d ; a linear, branch e d, or linear alkyl group: a branched alkyl group: a cyclic alkyl 
group; -(CH2CH20)„-(CH2)pORAi;-(CH2CH20)«-(CH2)pNRA2RA3; 
-(CH2CH20)„-(CH2)pCN; -(CH2CH20)„-(CH2)pa; -(CH2CH20)„-(GH2)pBr; 
-(CH2CH20)„-(CH2)pI; -(CH2CH20)„-(CH2)^-Phenyl; -(CH2)„(CF2)yCF3; and an aryl group; 
wherein the hydrocarbon group is saturated or unsaturated: 

wherein Rg, R^, Rj, and Rj^ are the same or different and are each independently selected froni 
the group consisting of: H; a linear, branched, or linear hydrocarbon group: a branched hydrocar- 
bon group: a cyclic hydrocarbon group that is saturated or unsaturated ; a linear, branched, or 
linear alkyl group: a branched alkyl group: a cyclic alkyl group; -(CH2CH20)o(-(CH2)pORAi; 

-(CH2CH20)^,-(CH2)pNRa2Ra3; -(CH2CH20)c,-(CH2)pCN; -(CH2CH20)„-(CH2)pCl; 
-(CH2CH20V(CH2)pBr; -(CH2CH20)„-(CH2)pI; -(CH2CH20)«-(CH2)p-Phenyl; an aryl 
group; -(CH2)ot(CF2)YCF3; -C02Rd; and -CORd; wherein the hydrocarbon group is saturated or 
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wherein each aryl group is optionally independently selected from 
the group consisting of 




RA6 



Ra5 ^'^<=^ 





wherein R^^^, R^, R^3, R^^, R^3, R^g, r^^, and R^^g the same or 

different and are each independently selected from the group 
consisting of H, a linear alkyl group, a branched alkyl group, and 
a cyclic alkyl group; 

wherein E is selected from the group consisting of S, 0, and NR„; 



wherein the alkyl group is optionally substituted or unsubstituted 
and optionally includes up to 25 carbon atoms; 

wherein a is an integer that is greater than or equal to 0 and 
less than or equal to 25; 

wherein p is an integer that is greater than or equal to 0 and 
less than or equal to 25; and 

wherein y is an integer that is greater than or equal to 0 and less 
than or equal to 25. 



Claim 18. (original) A method as claimed in Claim 17, wherein an 
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amount of the compound is added to and mixed with the liquid- 
crystal mixture to yield the resulting mixture, wherein the amount 
of the compound is less than or equal to about 50% by weight of 
the resulting mixture. 

Claim 19. (cancelled) 

Claim 20. (original) A composition as claimed in Claim 9, where- 
in the composition is a liquid-crystal composition. 



Claim 21. (previously presented) A composition as claimed in 
Claim 9, wherein R^, R^, R^, R^, Rp, R^, R^, R,., R^, R^, R^, and R^ 

are each H; wherein A is C{CN) (CN) ; and wherein D is R^ or ORy, and 

wherein Ry is selected from the group consisting of the linear 

alkyl group, the branched alkyl group, the cyclic alkyl group, and 
the aryl group. 



Claim 22. (previously presented) A composition as claimed in 
Claim 9, wherein the compound is selected from the group consist- 
ing of 
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Claim 23. {currently amended) A composition as claimed in Claim 
9, wherein: when D is then a io greater than or equal to 1 and less than or equal to 25; 

whorain v/hon F^, and arc each II, and R^ -T^^-r-^aa^ 

D gro each — CII^, A io not C(CN) (CN) ; 

vj^hcrcin when Rj,, IP^ -t-^- ^, and arc each II, and R^ T"^-7--aR^ 

D arc each — CII^, A io not C(CN) (CN) ; 

whoroin whon R^ T--i^-;-^-7--i ^. and arc each II, and B ^-^-^-^^aftdr 

D arc oach — CII^, A io not C(CN) (CN) ; and 

whoroin v/hon R^, P^ x--fi^-7-.JV--^^ ^^^^ and D is 

CII^, A io not C(CN) {CN) 

wherein A is selected from the group c onsisting of: 



NC RdO^^ 




NC and NG 



wherein % R^, R^, R^^^^R^r^JKn^v^wA^ and D are each indepen- 
dently selected from the group consisting of: H , methyl , 

ethyl , propyl , and butvl : and 

wherein is selected from the group consis ting of methyl, 
ethyl, propyl, and butyl . 
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Claim 24. (previously presented) A composition as claimed in 
Claim 21, wherein the composition is a liquid- crystal composition. 

Claim 25, (previously presented) A composition as claimed in 
Claim 22, wherein the composition is a liquid-crystal composition. 

Claim 26. (previously presented) A composition as claimed in 
Claim 23, wherein the coitposition is a liquid-crystal composition. 

Claim 27. (previously presented) A method as claimed in Claim 
11, wherein I^, R^. Rq/ Rp/ Rq* ^» ^ 
each H; wherein A is C(CN) (CN) ; and wherein D is Ry or ORy, and 
wherein Ry is selected from the group consisting of the linear 
alkyl group, the branched alkyl group, the cyclic alkyl group, and 
the aryl group. 

Claim 28. (previously presented) A method as claimed in Claim 
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Claim 29. {currently amended) A method as claimed in Claim 11, 
wherein: when D is NR then a ic greater than or equal to 1 and less than or equal to 25; 

whoroin when R^, R^ -7-^--J ^. and arc oaoh H, and P^ -y—^-7—a¥i^ 

D arc each — CH^, A ic not C(CN) (CN) ; 

v/horoin when R^ t— Rm^-^— .J ^/ and arc each and R^ -r-^-?— ^aad: 

D arc each — CH^, A io not C(CN) (CN) ; 

v/horoin when P^ tzJ^-t—^^—J ^, and arc each and R^ -t— ^-t-^h^ 

D arc each — CH^, A Id not C(CN) (CN) ; and 

whoroin when R^, RB P"-4^7--J^-r-%7--J ^. and R^ arc oach H, and D io 

CR^, A io not C(CDJ) (CN) 

wherein A is selected from the group consisting of: 






and 



wherein R ^. R^^. R g- R^- Rg^ Rr ^li' ^21 - ^^^^ indepen- 

dently selected from the group consisting of: H. methyl, 
ethyl , propyl , and butyl ; and 



wherein is selected from the group consisting of methyl 
ethyl , propyl , and butyl . 
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Claim 30. (previously presented) A method as claimed in Claim 
13, wherein R^, R^, Rp, Rg, R^/ Rf ^ 
each H; wherein A is C(CN) (CN) ; and wherein D is Ry or OR^, and 
wherein Ry. is selected from the group consisting of the linear 

alkyl group, the branched alkyl group, the cyclic alkyl group, and 
the aryl group. 

Claim 31. (previously presented) A method as claimed in Claim 
13, wherein the compound is selected from the group consisting of 




Claim 32. (currently amended) A method as claimed in Claim 13, 
wher e in: when D is NRJ R ^ then oc is greater than or equal to 1 and leoG than or equal to 25; 

whoroin when K^ p — 5^-? — J^-rJ^-T — and arc oaoh H, — and R^ - — — afid- 
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D arc GQoh — CH^, A io not C (CN) (CN) ; 

whoroin when R^. Ra P— 4^— -J ^/ and R^. arc each H, and R^ -t-^ ^/ and 

D arc oach — CII^.. A io not C(CN) (CN) ; 

whoroin when Kf TzJ^-r-^^-rJi ^, and R^ arc oach H, and Rr p— R^ v/ and 

D aro oach CH^, A io not C(CN) (CN) ; and 

whoroin when R^, B^ -j-^—^-t—^'tzJ ^, and R^ aro oach II, and D ic 

CH^. A ic not C(CN) {CN) 

wherein A is selected from the group consisting of: 




wherein % R^^,, R^. R p . R^, Rg. Rt. Rg^ Ry- Ry;- R^: and D are each indepen- 
dently selected from the group consisting of: H. methyl, 
ethyl . propyl , and butyl : and 

wherein is selected from the group consisting of methyl, 
ethyl . propyl , and butyl . 



Claim 33. (previously presented) A method as claimed in Claim 
15, wherein R^, R^,, R^. Rq. Rp. Rq. Rr' ^ 
each H; wherein A is C(CN) (CN) ; and wherein D is or ORy, and 
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wherein Ry is selected from the group consisting of the linear 
alkyl group, the branched alkyl group, the cyclic alkyl group, and 
the aryl group. 

Claim 34. (previously presented) A method as claimed in Claim 
15, wherein the compound is selected from the group consisting of 




Claim 35. (currently amended) A method as claimed in Claim 15, 
whorein: when D is WtJ^ thon a io greater than or equal to 1 and Iccg than or equal to 25; 

wherein when R^, R^ t-R^-7--P ^^ arc each H, and R^ -^^^-^^-^fi^ 

D arc each — CII^, A io not C(QJ) (CI^J) ; 

wherein \/hon R^, Pl„ -7-^-7-.J ^. and R^ arc oach II > and R^ — j^-^^-^aad- 
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D aro each — CKj., A io not C(CN) (CN) ; 

whoroin when R^ .— -fie.- — RpT-_f^-7 — and R^. aro oaoh H, — and R^ p — R^-t — and 

D arc each — CH^, A io not C(CN) (CN) ; and 

whoroin whon Rj_, R^ t-^^t- ■-fi^-T--%7--J ^/ ^ each and D io 

CR^, A ic not C(CN) (CN) 

wherein A is selected from the group consisting of: 



NC RdO^: 




NC and 




wherein R|, R ^^^, R^ ^ , R^, R^. R ^, R , .. R^, R^ , R^, R^^ , R^. and D are each indepen- 
dently selected from the group consisting of: H, methyl, 
ethyl , propyl , and butyl ; and 

wherein R^ is selected from the group consisting of methyl, 
ethyl . propyl , and butyl . 

Claim 36. (previously presented) A method as claimed in Claim 
17, wherein R^, R^, R^, R^, R^, R^, R^, R^, R^, R^, R^, and R^ are 

each H; wherein A is C(CN) (CN) ; and wherein D is R^ or OR^, and 

wherein Ry is selected from the group consisting of the linear 

alkyl group, the branched alkyl group, the cyclic alkyl group, and 
the aryl group. 
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Claim 37. (previously presented) A method as claimed in Claim 
17, wherein the coinpound is selected from the group consisting of 




Claim 38. (currently amended) A method as claimed in Claim 17, 
wherein: when D is NR^^ then ct is greater than or equal to 1 and leso than or equal to 25; 

wherein whon R^, R^ -t—S^— ^, and arc each H; and and 

D arc each — CH^, A io not C (CN) (OJ) ; 

whoroin when R^, R^ y—S^T-J ^i and arc each H, and R^ t—R ^, and 

D arc oach — CH^, A io not C(QJ) (CN) ; 

whoroin whon R^ t-^-t—^-t'-P ^, and arc each H, and R^ -t-^-t— aad- 

D aro oach — CH^, A io not C{W) (CDJ) ; and 

whoroin when R^y R^ fr— Ry77J^T--^T--R q; and R^ aro oach H; and D io 
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CH^. A io not C(CTT) (CN) 

wherein A is selected from t-.he group consistinQ of : 
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NC RdO^ 




NC and ^'"^ ^ 




wherein R| . R^, R^, R^,.R^r:^t^.^vJ£w^x ^^^^ ^^'^^ indepen- 
dently selected from the aroup c onsisting of: H, methyl, 

ethvl, propyl, and butv l; and 

wherein selected from the group co nsisting of methyl, 

ethyl, propyl, and butyl . 



Claims 39-41. (cancelled) 

Claim 42. (previously presented) A composition comprising a 
liquid-crystal mixture and a compound as claimed in Claim 1. 

Claim 43. (previously presented) A method for reducing an opera- 
tion voltage of a liquid-crystal mixture, the method comprising 
adding the compound claimed in Claim 1 to the liquid-crystal 
mixture . 

Claim 44. (previously presented) A method for tuning a clearing 
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temperature of a liquid-crystal mixture, the method comprising 
adding the compound claimed in Claim 1 to the liquid-crystal 
mixture . 

Claim 45 . (previously presented) A method for tuning 
birefringence of a liquid-crystal mixture, the method comprising 
adding the compound claimed in Claim 1 to the liquid-crystal 
mixture. 

Claim 46. {previously presented) A method for increasing a dn/9T 
of a liquid-crystal mixture, the method comprising adding the 
compound claimed in Claim 1 to the liquid-crystal mixture to yield 
a resulting mixture, wherein the resulting mixture at about 20-3 0°C 
has a dn/3T larger than about 0.005, wherein n is a refractive 
index of the resulting mixture and T is a temperature of the 
resulting mixture in "^C . 

Claim 47. (previously presented) A composition comprising a 
liquid-crystal mixture and a compound as claimed in Claim 2 . 



Claim 48. (previously presented) A method for reducing an opera- 

on voltage of a liquid-crystal mixture, the method comprising 
adding the compound claimed in Claim 2 to the liquid-crystal 
mixture . 



Claim 49 . (previously presented) A method for tuning a clearing 
temperature of a liquid-crystal mixture, the method comprising 
adding the compound claimed in Claim 2 to the liquid-crystal 
mixture . 

Claim 50. (previously presented) A method for tuning 
birefringence of a liquid-crystal mixture, the method comprising 
adding the compound claimed in Claim 2 to the liquid-crystal 
mixture. 
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Claim 51. (previously presented) A method for increasing a ^n/^T 
of a liquid-crystal mixture, the method comprising adding the 
compound claimed in Claim 2 to the liquid-crystal . mixture to yield 
a resulting mixture, wherein the resulting mixture at about 20-30°C 
has a dn/dT larger than about 0.005, wherein n is' a refractive 
index of the resulting mixture and T is a temperature of the 
resulting mixture in °C. 

Claim 52. {previously presented) A composition comprising a 
liquid- crystal mixture and a compound as claimed in Claim 3 . 

Claim 53 . (previously presented) A method for reducing an opera- 
tion voltage of a liquid-crystal mixture, the, method comprising 
adding the compound claimed in Claim 3 to the liquid-crystal 
mixture. . , 

Claim 54 . (previously presented) A method for tuning a clearing 
temperature of a liquid-crystal mixture, the method comprising 
adding the compoiind claimed in Claim 3 to the. liquid-crystal 
mixture . 

Claim 55 . (previously presented) A method for tuning 
birefringence of a liquid-crystal mixture, the method comprising 
adding the compound claimed in Claim 3 to the liquid- crystal 
mixture . 

Claim 56. (previously presented) A method for increasing a dn/dT 
of a liquid-crystal mixture, the method comprising adding the 
compound claimed in Claim 3 to the liquid-crystal mixture to yield 
a resulting mixture, wherein the resulting mixture at about 20-30°C 
has a Bn/dT larger than about 0.005, wherein n is a refractive 
index of the resulting mixture and T is a temperature of the 
resulting mixture in °C. 
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Claims 57-71. (cancelled) 

Claim 72. (previously presented) The compound as- claimed in Claim 
1, wherein the compound is colorless or virtually colorless. 

Claim 73. (previously presented) The compound as claimed in 
Claim 1, wherein the compound has an absorption loss in a visible 
spectrum at approximately 20-30°C of greater than or equal to 0% 
and less than or equal to about 5%. 

Claim 74 . (previously presented) The compoiind as claimed in 
Claim 1, wherein the compound has an absorption loss in a visible 
spectrum at approximately 20-3 O^C of greater than or equal to 0% 
and less than or equal to about 1% . 

Claim 75. (previously presented) The compound as claimed in 
Claim 1, wherein the compound has an absorption loss in a visible 
spectrum at approximately 20-30°C of greater than or equal to 0% 
and less than or equal to about .01%. 

Claim 76. (previously presented) The composition as claimed in 
Claim 9, wherein the compound is colorless or virtually colorless. 

Claim 77. (previously presented) The composition as claimed in 
Claim 9, wherein the compound has an absorption loss in a visible 
spectrum at approximately 20-30°C of greater than or equal to 0% 
and less than or equal to about 5%, 

Claim 78. (previously presented) The composition as claimed in 
Claim 9, wherein the compound has an absorption loss in a visible 
spectrum at approximately 20-30°C of greater than or equal to 0% 
and less than or equal to about 1% . 
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Claim 79. (previously presented) The composition as claimed in 
Claim 9, wherein the compound has an absorption loss in a visible 
spectrum at approximately 20-3 0°C of greater than or equal to 0% 
and less than or equal to about .01%. 
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Claim 80, (new) The compound as claimed in Claim 1, 
wherein when: D is selected from the group consisting of H, 

methyl, ethyl, propyl, butyl, aryl, Br, CI, and I; 

^/ ^o' ^ each independently 

selected from the group consisting of H, methyl, 
ethyl, propyl/ butyl, aryl, Br, CI, and I; 

X is 




and A is selected from the group consisting of: 
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then : is selected from the group consisting of: H; a linear 

hydrocarbon group having at least five carbon atoms; a 
branched hydrocarbon group having at least five carbon 
atoms; a cyclic hydrocarbon group having at least five 
carbon atoms; a linear alkyl group having at least five carbon 
atoms; a branched alkyl group having at least five carbon 
atoms; a cyclic alkyl group having at least five carbon atoms; 
-(CH2CH20)«-(CH2)pORAi; 

-(CH2CH20)„-(CH2)3NRa2Ra3; 
-(CH2CH20)«-(CH2)pCN; -(CH2CH20)«-(CH2)pCl; 

-(CH2CH20)„-(CH2)3Br; -(CH2CH20)«-(CH2)pI; and 
-(CH2)ot(CF2)yCF3; wherein the hydrocarbon group is 
saturated or unsaturated; and 



if Rj is H, Rj^ is selected from the group consisting of: H; a 
linear hydrocarbon group having at least five carbon atoms; a 
branched hydrocarbon group having at least five carbon 
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atoms; a cyclic hydrocarbon group having at least five 
carbon atoms; a linear alkyl group having at least five carbon 
atoms; a branched alkyl group having at least five carbon 
atoms; a cyclic alkyl group having at least five carbon atoms; 
-(CH2CH20)«-(CH2)pORAi; 

-(ch2CH20)«-(ch2)pNRa2Ra3; 

-(CH2CH20)«-(CH2)3CN; -(CH2CH20)„-(CH2)pCi; 
.-(CH2CH20)«-(CH2)pBr; -(CH2CH20)„-(CH2)pI; 
-(CH2CH20)a-(CH2)p-Phenyl; an aryl group; 
-(CH2)a(CF2)YCF3; -C02Rd; and -CORd; wherein the 
hydrocarbon group is saturated or unsaturated; 

D is selected from the group consisting of H, 
methyl, ethyl, propyl, butyl, aryl, NR^R^, R^,, Br, 

CI, and I; 

Rj, Rj^, R^, Rq, Rp, Rg, and R^ are each independently 

selected from the group consisting of H, methyl, 
ethyl, propyl, butyl,. aryl, Br, CI, and I; 

X is 




wherein when: 
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and A is 



O 



RhC 



11 



> 



then: 



Rg and R^, are the same or different and are each 



independently selected from the group consisting of: H; a 
linear alkyl group having at least five carbon atoms; a 



branched alkyl group having at least five carbon atoms; a 



cyclic alkyl group having at least five carbon atoms; 



-(CH2CH20)«-(CH2)pORA,; 

-(ch2CH20)„-(ch2)pNRa2Ra3; 

-(CH2CH20)„-(CH2)pCN; -(CH2CH20)„-(CH2)pCl; 
-(CH2CH20)„-(CH2)pBr;-(CH2CH20)«-(CH2)pI; 
-(CH2CH20)ct-(CH2)p-Phenyl; -(CH2)«(CF2)yCF3; and an 
aryl group; 

if D is -(CH2CH20)„-(CH2)3NRa2Ra3' ^ is greater than 0; 

Rg and Rf are the same or different and are each 

independently selected from the group consisting of: H; a 
linear hydrocarbon group having at least five carbon atoms; a 
branched hydrocarbon group having at least five carbon 
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atoms; a cyclic hydrocarbon group having at least five carbon 
atoms; a linear alkyl group having at least five carbon atoms; 
a branched alkyl group having at least five carbon atoms; a 
cyclic alkyl group having at least five carbon atoms; 
-(CH2CH20)„-(CH2)pORAi; 

-(ch2CH20)«-(ch2)pNRa2Ra3; 

-(CH2CH20)„-(CH2)pCN;-(CH2CH20)„-(CH2)pCl; 

-(CIT2CH20)„-(CH2)3Br; -(CH2CH20)„-(CH2)pI; 

-(CH2CH20)„-(CH2)p-PhenyI; -(CH2)a(CF2)YCF3; and an 

aryl group; wherein the hydrocarbon group is saturated or 
unsaturated; and 

wherein when: R^, Rj^, I^, R^,. Rp. R^, and are each independently 

selected from the group consisting of H, methyl, 
ethyl, propyl, butyl, aryl, Br, CI, and I; 

A is C(CN) (CN) ; and 



X is 





then: 



D is selected from the group consisting 
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of: 

is selected front the group consisting 

of: 

a linear alkyl group having at least five carbon atoms; 
a branched alkyl group having at least five carbon 
atoms; a cyclic alkyl group having at least five carbon 
atoms; -(CH2CH20)„-(CH2)pNRa2Ra3; 
-(CH2CH20)„-(CH2)3CN; 

-(CH2CH20V(CH2)3Cl;-(CH2CH20)«-(CH2)pBr; 
-(CH2CH20)«-(CH2)pI; 

-(CH2CH20)e,-(CH2)p-Phenyl; -(CH2)a(CF2)YCF3; 
and an aryl group. 
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Claim 81. (new) The compound as claimed in Claim 1, 
wherein when: D is selected from the group consisting of H, a 

linear alkyl group, a branched alkyl group, a 
cyclic- alky 1 group, an aryl group, Br, CI, and I; 



^ each independently 
selected from the group consisting of H, a 
saturated hydrocarbon group, an unsaturated 
hydrocarbon group, an aryl group, Br, CI, and I; 

X is 




J 



and A is selected from the group consisting of: 
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then : is selected from the group consisting of: 

-(CH2CH20)„-(CH2)pORA,; 

-(CH2CH20)„-(CH2)pNRa2Ra3; 
-(CH2CH20)„-(CH2)pCN; -(CH2CH20)„-(CH2)pCl; 

-(CH2CH20)„-(CH2)pBr; -(CH2CH20)„-(CH2)pI; and 
-(CH2)„(CF2)^CF3; and 

^if Rj is H, R,, is selected from the group consisting of: 
.-(CH2CH20)„-(CH2)pORAi; 

-(ch2CH20)„-(ch2)pNRa2Ra3; 

-(CH2CH20)„-(CH2)pCN; -(CH2CH20)„-(CH2)pCI ; 
-(CH2CH20)„-(CH2)pBr; -(CH2CH20)„-(CH2)pI; 
-(CH2CH20)„-(CH2)p-Phenyl; an aryl group; 
-(CH2)a(CF2)YCF3; -C02Rd; and -CORd; 
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wherein when: D is selected from the group consisting of H, a 

linear alkyl group, a branched alkyl group, a 
cyclic alkyl group, an aryl group, NR^R^,, R^, Br, 

CI , and I ; 

^ each independently 

selected from the group consisting of H, a 
saturated hydrocarbon group , an unsaturated 
hydrocarbon group, an aryl group, Br, CI, and I; 

X is 




and A is 



O 
II 
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then : and are the same or different and are each 

independently selected from the group consisting of: H; 
-(CH2CH20)«-(CH2)pORAi; 

-(CH2CH20)«-(CH2)3NRa2Ra3; 
-(CH2CH20)„-(CH2)pCN; -(CH2CH20)„-(CH2)pCl; 

-(CH2CH20)«-(CH2)pBr; -(CH2CH20)a-(CH2)pI; 

-(CH2CH20V(CH2)p-Phenyl; -(CH2)a(CF2)YCF3; and an 

aryl group; 

if D is -(CH2CH20)a-(CH2)pNRA2RA3^ is greater than 0; 

Rg and Rf are the same or different and are each 
independently selected from the group consisting of: 
-(CH2CH20)«-(CH2)pORAi; 

-(ch2CH20)„-(ch2)pNRa2Ra3; 

-(CH2CH20V(CH2)pCN; -(CH2CH20)«-(CH2)pCl; 
-(CH2CH20)«-(CH2)pBr; -(CH2CH20)«-(CH2)pI; 
-(CH2CH20)a-(CH2)p-Phenyl; -(CH2)a{CF2)YCF3; and an 
aryl group; and 

wherein when: Ri, 1^, R^, Rq, Rp, Rg. and R^. are each independently 

selected from the group consisting of H, a 
saturated hydrocarbon group, an unsaturated 
hydrocarbon group, an aryl group, Br, CI, and I; 




A is C(CN) (CN) ; and 
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X is 



then : 





D is selected from the group consisting 
of: 

is selected from the group consisting 

of: 

-(CH2CH20)a-(CH2)pCN; and 
-(CH2)a(CF2)YCF3. 
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Claim 82. (new) The compoiind as claimed in Claim 1, wherein A is 
selected from the group consisting of 




Claim 83. (new) The compound as claimed in Claim 1, wherein A is 
C{CN) (CN) . 

Claim 84. (new)- The compound as claimed in Claim 2, wherein A is 
C(CN) (CN) . 

Claim 85. (new) The composition as claimed in Claim 9, wherein A 
is C(CN) (CN) . 

Claim 86. (new) The method as claimed in Claim 11, wherein A is 
C(CN) (CN) . 



Claim 87. 
C(CN) (CN) . 



(new) The method as claimed in Claim 13, wherein A is 
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Claim 88. (new) . The method as claimed in Claim 15, wherein A is 
C(CN) (CN) . 

Claim 89- (new) The method as claimed in Claim 17, wherein A is 
C{CN) (CN) . 

Claim 90. (new) The composition as claimed in Claim 42, wherein 
A is C(CN) (CN) . 

Claim 91. (new) The method as claimed in Claim 43, wherein A is 
C(CN) (CN) . • 

Claim 92. (new). The method as claimed in Claim 44, wherein A is 
C(CN) (CN) . 

Claim 93. (new) The method as claimed in Claim 45, wherein A is 
C(CN) (CN) . 

Claim 94. (new) The method as claimed in Claim 46, wherein A is 
C(CN) (CN) . 

Claim 95. (new) The composition as claimed in Claim 47, wherein 
A -is -C{GN)-(CN)-. - . - - „ 

Claim 96. (new). The method as claimed in Claim 48, wherein A is 
C(CN) (CN) . 

Claim 97. (new) The method as claimed in Claim 49, wherein A is 
C(CN) (CN) . 

Claim 98. (new) The method as claimed in Claim 50, wherein A is 
C(CN)(CN). 
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Claim 99. (new) The method as claimed in Claim 51, wherein A is 
C{CN) (CN) . .. 

Claim 100. (new) The compound as claimed in Claim 12, wherein A 
is C(CN) (CN) . 

Claim 101. (new) The compound as claimed in Claim 73, wherein A 
is C(CN) (CN) 

Claim 102. (new) The compound as claimed in Claim 74, wherein A 
is C(CN) (CN) . ^ ' 

Claim 103. (new) The compound as claimed in Claim 75, wherein A 
is C(CN) (CN) . 

Claim 104. (new) The composition as claimed in Claim 76, wherein 
s C(CN) (CN) . 



(jj}./);;!^* Claim 105. (new) The composition as claimed in Claim 77, wherein 
A is C(CN) (CN) . 

Claim 106. (new) The composition as claimed in Claim 78, wherein 
A is C{CN) (CN) . 

Claim 107. (new) The composition as claimed in Claim 79, wherein 
A is C(CN) (CN) . 

Claim 108. (new)\ A composition comprising a liquid-crystal 
^--mi^xture and a cpmpound as claimed in Claim 39. 

Claim 109. • (new) A method for reducing an operation voltage of a 
liquid-crystal mixture, the method comprising adding the compound 
claimed in Claim 80 to the liquid-crystal mixture. 
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Claim 110. (new) A method for tuning a clearing temperature of a 
liquid-crystal mixture, the method comprising adding the compound 
claimed in Claim 80 to the liquid-crystal mixture. 

Claim 111. (new) A method for tuning birefringence of a liquid- 
crystal mixture,- the method corrpri sing adding the compound claimed 
in Claim 80 to the liquid-crystal mixture. 

Claim 112. (new) A method for increasing a ^n/^T of a liquid- 
crystal mixture, the method comprising adding the compound claimed 
in Claim 80 to the liquid-crystal mixture to yield a resulting 
mixture, wherein the resulting mixture at about 20-3 0°C has a dn/dT 
larger than about 0.005, wherein n is a refractive index of the 
resulting mixture and T is a temperature of the resulting mixture 
in °C. 

Claim 113. (new) A composition comprising a liquid-crystal 
mixture and a compound as claimed in Claim 81. 

Claim 114. (new) A method for reducing an operation voltage of a 
liquid-crystal mixture, the method comprising adding the compound 
claimed in Claim 81 to the liquid-crystal mixture. 

Claim 115 . (new) A method for tuning a clearing temperature of a 
liquid-crystal mixture, the method comprising adding the compound 
claimed in Claim 81 to the liquid-crystal mixture. 

Claim 116. (new) A method for tuning birefringence of a liquid- 
crystal mixture, the method comprising adding the compound claimed 
in Claim 81 to the liquid-crystal mixture. 

Claim 117. (new) A method for increasing a 3n/3T of a liquid- 
crystal mixture, the method comprising adding the compound claimed 
in Claim 81 to the liquid-crystal mixture to yield a resulting 
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mixture, wherein the resulting mixture at about 2p-30°C has a dn/dT 
larger than about 0.005, wherein n is a refractive index of the 
resulting mixture and T is a temperature of the resulting mixture 
in oc. 

Claim 118. (new) A composition comprising a liquid-crystal 
mixture and a compound as claimed in Claim 82 . 

Claim 119. (new) A method for. reducing an operation voltage of a 
liquid-crystal mixture, the method comprising adding the compound 
claimed in Claim 82 to the liquid- crystal mixture. 

Claim 12 0, (new) A method for tuning a clearing. temperature of a 
liquid-crystal mixture, the method comprising adding the compound 
claimed in Claim 82 to the liquid-crystal mixture. 

Claim 121. (new) A method for tuning birefringence of a liquid- 
crystal mixture, the method comprising adding the- compound claimed 
in Claim 82 to the liquid-crystal mixture. 

Claim 122. (new) A method for increasing a dn/dT of a liquid- 
crystal mixture, the method comprising adding the compound claimed 
in Claim 82 to the liquid-crystal mixture to yield a resulting 
mixture, wherein the resulting mixture at about 20-30°C has a Bn/dT 
larger than about 0.005, wherein n is a refractive index of the 
resulting mixture and T is a temperature of the resulting mixture 
in oc. 



